(1 1 publication number : 11-160727 
(43)Date of publication of application : 18.06.1999 



(51)Int.Cl. 




G02F 1/136 




(21 Application number 
(22)Date of filing: 


09-330174 
01.12.1997 


mmmmmmmmsmmis>immis 

(71) Applicant 

(72) Inventor : 


ADVANCED DISPLAY INC 

NAKABASHI TERUHISA 
NAKAYAMA AKIO 



(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 



ijr>*j# it* 



PROBLEM TO BE SOLVED: To provide a 
liquid crystal device(LCD) with which 
electromagnetic waves radiating from a 
peripheral circuit or back light to a liquid crystal 
display panel can be remarkably reduced and the 
structure of the LCD is not complicated due to 
countermeasures for electro-magnetic 
interference(EMI). 

SOLUTION: This display device is provided with 
a first transparent substrate, a second transparent 
substrate opposed to the first transparent 
substrate, a liquid crystal display panel containing 
liquid crystal material held between the said first 
and second transparent substrates, and back light 
arranged on the surface of the liquid crystal 
display panel for radiating light to the liquid 
crystal display panel On one surface of the first 
transparent substrate, which abuts on the liquid 
crystal material, switching elements are formed in 
the form of matrix and two kinds of wirings for supplying electric signals to the 
switching elements are provided so as to mutually cross at right angles. In this case, a 
transparent conductive film 5 is formed over the part provided at the outer peripheral part 
of a display part 9 of the first transparent substrate between the two kinds of wirings. 
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[»ftlfif<C0*EHl] 

[ Ito&R l ] mi eatfDHfcR. ISm 1 tfWtTOHStfcW 

i*nr-4m2coiS0ttSu mi/mm lnmwmmtm 
2 asms t co h v ^td»a* § *x s ffiiMffi£#/LT 

£4^ B B B *^^/l/k . SBWfcft^^^/I^lffltEKS 
X/C K> , HfnEH 1 <7)58BB*«E^1B^ 3 ^fcnrtmtSf 

iM^giTi) -5 t , mrta 2 aswEtfetfo 3^10 

[ ft*« 2 ] WlBtHJaittMO*mj&* I T O 4 It 

[ 11*11 3 ] mtmmmmmtmm 2 iKs^aesfco- 
sHaftsams*i.4 - 1 1± ij Ji-assawpi: ltwt 
4 mm 1 iBa^^nis^*. 

[ it#B4 3 m 1 ^3BBS«, ISm 1 WiMKHRtW 

iftrt-«»2«oiMHaaR, fcitxtutami^BHSKtm 

2 c7)it0J*K i: <0 v tfifc&fif £ ix 4 a*M*f 
&4?$tfIi3^m--/Wi: , f^Afi^^^Sro-EBS 
*x. M&Si^^/Wc^ifclf^Ay?^ r-k£^r 

^T^r 4 fe^giti) -5 t , BfriEm 1 osshhs^s 

2 WH<0iSlfc&J5V^lB3W-4 i 3 fcRlt 

£>fxT3r4*&n.gi^B. 

t hf&s 6 ] mi mm 1 oMwaHEtw 

3r4M B B B *^*/Pi: , BEJWWSi't^^iBfcEBS 

tU a? B B B «^^N°^t3te&ffitt-r§^'^^7-f hi^t 

4 mghm^mwTfc ~> x , frism 1 os^^n 
a ^fe B B «wc»^Mi«w±icfs i co^bj#*jk 

«§ifi, K»i<oiWWWI»o±Srfcx-f 

£*s«i#*fl8H- s 2 «H*>E*!Ws^fc:isw- 

■Si-5t:ISft^ix. ^^t|fTl52«Sc 7 )Eilc 7 )-5^mi 
cOjSBja«i0^gE^^hMSE KR It ix 4 Mfr?)±3^z 

1 n$m 7 ] friem 1 ^mmmmma * vm 2 <oism 
mmmcomw ito?*4 mass 6 taKo?« H B a ii^=g 

a, 

[ m&R s ] friBm 1 ^mmmmm^mm 2 «ios 



[0001] 

[?&HJ^«^4&ffi#IF] ^jys^iiBSrt- 

ismss^A -y ? 5 -f h t£ Kx-mi ttzmmmzx 0* t 

•SEMI (electromagnetic interference) l/Zffl-$~%>ffl 
[0002] 

[«*^sw] iM*^?fe B B si*§ga (jar. r l c d j 

5 2 ft««3t« k , t T ^ B B B *^y n° 

[00 03] MIEM B B B *^*/M±.. m 1 W3MH6«fc 
m 2 cDjgBjs« k ?«HfWt4 1 4 . mSKftli 

jjf«^;wi - m 1 cosBJiM^m 2 <vma&6Ltz.--i&> 
fsmiftw Loo»ms-frfc«jBfc: mi osmixk 

«Jf*gp^m2(7)^S«OM»gP^IA#L^(7)-fe. tu 
ia^P*;^?S B B B WW^±A^4 i fc fci >9ffM§^x4 . « 
3(^LCDC0- MfftST^f-f /VHJ^XILCD 

coM B B B*^^°*/K7)^gE{iTh 'J ^x^ctcffM^ix^ 

(£iT. r TF T j tUo ) ftt'CDXj y^y^m^-t 

4. HfriEiE»miff#(i. ^Eft#*jfj*-r4ffi»iiiis m 

SfE»» ( OT. r t — 9 WmVk J t v 1 0 ) t *» & =Sr 

4. 

[00041 -SC, r?f^7'7hiJ?XlLCD 

AV (audio-visual) feiy'OA (office automation) 
ffl«LCD^JA<ffl^^iX-CV^4» 

[0005] mzr? r- 4 y°-?hv 9 xwlcd comm. 
^mmiz. im¥8-6 0 6 9#4i«teBifi*s#uo* 

4. ;«l«7^f^ /vMl^XlLCDtijltSl 
(electro magnetic interference ( E M I ) ) 

h * ^ if aj § *x 4 ttffifttf buib ^ - ;p h « iz x mm s ti 

-;l- K«£ i 4jtif * fi 1 ^ L C D , KM 6 
2-229 1 7 9^&$g(iffl^$ttTV^4o 
[00 06 ] 193*0) J: 3 fc, i*<?)EM I M^"J*Sfx 
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m^^tz^). is-iv ywxz i. s =f-»^Tmm^^ h 

[0007] tti. micommwmw\,zTVT^ m% 
as. y- h%m&J:v : v-xnm%:b*t>mift>ti.x%: 

[0 0 08] 01 1(4. »«7^fO"7l'J?xi 
«W-«*ii^B^HT'*4. Bllfci3vvc, Hi, 

2b(i y-hmmm (H^-thn ^l-cv-xieu 
fciewi y- h ass , 2 c (i , y- h mm* 1* lt 

^>cr)z2^ym^mu^tl6 C sEiiJL 3 a(iV— Xffi 
»2a fci^SiifcWMSSRSB? ( J2TF . r y — ^^hgp 
SHfcSfiHF-j , 3btty-MStt2btUSl(S*L 

fc*1*SStt#f ( OT, r y- h*MH*«#f J t v > 
a > , 3 c(4C siEM2 c fcSBKS^ifciWHSSKlfrF- 
(J2TF\ rcsJWHttWIHF-j fc^3> . 4(iy-;N°K 
9(4, #7X*BUcD#»gp, 1 lafijSIM; 

S^r-^fi-f-SriiBjmSl 1 atEPfllrfSTFT 

(*w«tc*sfL"cv^) . 1 1 cii. Tty-^*^ 
uuniaWF**^. frisv-x^gpti^c^3a. y 

b KSNStrsfcfttfHiFPCft o , MieHm^gE 1 2 t 

(4#7 .XSE 1 ^fl^Sfl 9 eo^JBato 3 *> , y -xiESS 
2 a, y— r-IBR2b*Jj;tfC sS!2 ceo— SffiBt, 
fl^y-xfl«R8«?-3 a s y- MrMffiffil0B?3 b 
tsitxc si'hMf^S^ 1 3 c fciOTMESftsaKHt^ 
a. 5rt$, CsE^2c£0-5*>y-hlB^2bi:^it-f- 
4fllJ»li, «IMi*tfrL-cy-MM2bf:Xil^i. 
Lt^t. n^yfi^-tic s jf^B88BEiB?-3 c £tf-L 
TCsS»2c«»fc:BanS*t6. f— 
4(4, y-XlBH2afcJ;t^-hlEi§l2bc0d*>. -r 
-^IM&Hrafc «fc Vl&tiBm®m& ffMt y y 

-y'tltTCP (tape carrier package) Srfijffl LT 
^ S Z. t litttlE LXf—J «K fcjKtfi § ixT u £ 
S. s5r*5. Hi ltrlt y— a#'8:fcc9». y 
— hffi*R2 b*M*^, C sIE$!2 c£i2*C0^.7K§ 
flTfc 0 . jfBJJBffi 11a. TFT11 b iUffitffi® 

Ml 1 cli— mmftWh^ixX^hifi, Zti^izcom 
\&Ztl£m$>ttft\i\ 2^y-XlEi^2afcJ; 

2 #<7)y- MM 2 b ± T £, as 1 
j&s 1 ocoB3ST'fc S . 

[0009] #*<dt? t- < y'~? h<j 7 xmrnofflmom 



«y- i«ii^d c ( asESte ) # y bffl^ftsd 

(J2lT\ mz rDC^.yhffi^Jffij jWBJjtS^i 

[0010] 

[fSWpp&LJ: 5 fc^iWH fr?*^ J: o t, 
CiDEMI ^MLfe 1 EMI SrffiM-f S JtfetC L 

c d <?mmmmttz> t v ^ fs»'± t s *^h^(4*^ 
^sp D iffi^»?*t-S7t^(3^§ii7tbc7)T\ Maura* 

(CteM U EMI M*c7)fcft (C LCD Zimfct 

hzt&%<. fs&izmsskiiSM t . emi fcstirr 
^^asr^K^-s i t s- s -rs . 

[0011] 

waBHStE . tj =t txfriem 1 emmmm t m 2 witajs 

±tc, x4 -y^y^m^-^hv^xmzfm^ti. 

st'fe -5 t . fffia 2 mmmmtco o -hm 1 ^j§bjs«o 

?fm § * s t> co-eft s . 
[ooi2]^ ineaB^miii^tm** i to-ca 

[0013] ttz. mtBmmwttimaz2WM<n&M 
^-mmztm^ti^ ztizz vitem&BrPk Lxm 

[0014] *%B^fe B H ^^a(i. & 1 <03£HJBI 

vmmm 1 <^>amR t m 2 toaB>i»M t « * v ^mzm 

SfT S ^' y ^ 5 -f b t * ^*C=Sr S Ma B B *^gBT"fc -5 

<om±£&mmm&jmzti. mmmmmm(o±^z 

[ 0 0 1 5 ] t tz, mieMwmmmcomw i tots 

s. 

[0016] *^BJ«?SS«^a(4. ft 1 W@BJ* 
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xswmm i emmmu tm2 <?mwmwL t ^h^mzm 
m$K&mgm®m*^A,x'%hm.&m^*)vt , ism 

x , mam i commwmmco o ^m&ttfMzm-t&m 

mmco±.Mzxj vi->ymj-&~? i- u txmzBtftz 
tt. &l mxj v^>7m^zwmmit\m^-&2 
mmmmu^^zwxth x o tcisw-^ ^^zm 

izimt>ti&Mft<n±_-mzm 2 cvmmmwmmmzft 

X%&i>er>Tfo2><, 

[ 0 0 1 7 ] ifc, buKIS 1 ^#11*3^^20 

[0018] *fc , pie® 1 ^3Hj§2*«:j||£iiifr!a 2 

[0019] 

iftpmmmmm] ore, *^BH^fc B a ^^s« 
i««m^;:^TiMBj!Tr£ . 

[0020] ^BfloM B H B*^fi^^]|fi^«Jti3^ 
[002 1 ] iSBJ!#«M^^-^°E**gEO±^tffM-r 

§ tr * v * . ®dbiesr t h ± w -/ -xmmt 
^hv^mzimmmmmztih . rkjkrm:. 

[0022]4fc, ^BJ!#«)l*m 1 OitBjSMH H t 
5SffltcffMSm»ffieffiii3SBe^Hc7)^a^^ R it§ 



[00 23 ] SfeVX^Wig^T^^r-f 7"Vh 

-^°E8lgP(7)±7ft'^°^-->-^'-r-l.. l9IE5tS: 

VX?ll«7?f-f 7"7h 'J 

±tc, y-MS»fc. y-MfiWilt. TFT«-» 

h * ~)V Sr tfr L X buIB V — J: Xf K >f y Stttc 

i: LTO I TOJifc £ 

vby?X*««fl&<7)Mi:LTl±. 68c?;*?«jiW 
? r <r y'v h y ? x&ffiffh h . it 6 ft vx ? ffijtor 

^ -f -f y v h y 9 xmmz. ^5xM±t . y- h@a 

lit. y-h«WRk N TFTiO— aitflBS^^Ua 

y t » mib y - ^iBiftiJ ± v f >f y&wznsmiizm 

>)1&&ZtL&. LCDfcit/lLCD^^iS^ 
f'tCOV^-C(±, Sfflf8-6 0 6 9#£#fc:!IR?3#lT 

[0024] 

[00 2 5 ] 1 . M^#HSL00. *^<7)^ 

a^Sil^lW 1 (MUTSifS . 
[0026] HI fis *^ogO?g^a^S^IUfiMl 

0t"fti>, Hi^fc^x, hi i tm—cowmzmzn 

-^£fflWT^-f\ 5(±. I TO (indium tin o 

xide) *tf3&»fe*4aqffi(WK*^-. 

[0027] mmwR5iimmk&mt&ti#>i£& 

J; Vy- biatS 2 b <7>7— > NlKSSI5<50±^rtcffMS ti 
^. H^^flTV^t^^ y— XfflM2 ai3 b 

e^2 h tmmmmm5 tcoh^mzit. y-hmmm 
%t°<7)m.Bmmmztix^z>. mmmmi±. mmmm 
m5t, mmmrmzmm zti&^t^h^ ^zx-mm 

ZthWpfiZm^X. ^7^aSl^B:M§ix 
[0028112(1 mi?)T7'riy-7hV7xmWi. 
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2 a ^-f-ytEiRaistj ii^tT— ^<i»aii^fflia»!6fis 
[0029] H2 tc^sii^. j: a t— ^nm.3co± 

7J(C(4. ITO, Ins 0 3 ££(4Sn0 2 &£V)itHJ 

j»A»63sas«#i4 ^mmp ot. lcd^ 

«l^4*^^4llIJ»fcit^i!WSrif3&»iJ.KajS*i.4* 

[ 0 0 3 0 ] tB»*»fflKR5^tT/? 
>-F (Sffiffl) ^tUtiu. 03(4. #&hjjoJS 

H3ttJV^T. Hl*iJ:VBl2fcH— «ffliBf(iRtflF# 
ftJl^T^-To $6(c. 1011 Ib^Sa-^JSS 
-tS^JB^l — A. HIMIiil, 2 1l±7^f^ 
7'Vl'J^Xlf, 2 2\m2crmW&W., 2 3(4$ta B B 
WW, 2 4(1 S?l«)iSJ«««JSSMftS?2«SBtt 

tiUmUl K4. 3BJPS«Jll5 2:£Jg7b— Ai ofc 

B B B ife^*/i^ft&s-r4 i o c 2fe««3tffi* i 'fatt^fi 

4j$\ H3TJ4*»&£*rCi5 OHSSixTV^^o 
[003 1 ] H3t^S*i.-&aBftfc:ts^tt±, '*<y?5 

5£>6. &S38&iBU lfciVAR^b—Al o^mx 

E M I ftSC#-T 4 <I t //T'S 4 . §£>(=:. H3^§n 
4fgjtftjiffl-t4.ri:T\ EMI^tftCLCDiT) 

[0032] HJ6M2 . offfc:, *HBHofflEAa^gB 

[0033]I4I1 *^0J^M H B H **ga^M4^J2 
izfrfrfo&TfT -t 7'-? h 'J ?J*2£K0>— 
0T£>4, H4tctJV^T, 01 f:B— OfflBftiHMf^ 
SrfflV^T^-T. 04fc7S£fx4 4 3fc. #7Xffi£<59:£ 

5 3&«»tt 6*1.4 . 0^£ ixT i 
V-X1SS2 afc4t»'-bBBil&2 b h^RM5 i: 
05 **ftett . b ff raK»KfiflB« £ iiT 

[0 0 34] I15{1 14(507?? ^71^X11 

•tm.±mmmmmxh 4 » m 5 teas wc , mit m-co 
mmmt^mm^x^-t, 6(4. y-bm 

tt!&£fe>ttjRlL 7(4. y-bEISL y-xKML T 

FTfcj; WSBBWIt^T'S: l)TFT71/'f ftSrT . 
3r*J, 05 «4. #7XM^^y-bK8UB4^y 



— ^ffiftflSJBiRSitT v *3rV W/f^*#iT v^4 «> 
[00 3 5] *Sfc*Wfc*JVVCJi,. ^BJ^mffil 5 (4. L 
CDftffit-r4I@0:5*>. 7?f^'7l'J?XlS 
OTFT7W *Mt4H (£IT. r 71/^flgj 
tv^3 ) ^l#B<Z)XS^V^TfMSix4„ 

[ 0 0 3 6 ] ifc, nm&zmwmvm5$:-ftLx77 

B B B ^itB^lt»J 2 (C]^i> 4 ^B B B^^ < 4 IX 

f JSiI B B B 3l^ N°^;K^MIfflgE<P0— W*3StlMHBrc& 4 . 

ftffl^T^rf\ §^>C, 10(4. Ms B B **.A°^bft^ 
■th&m7\s— A. 1 1 (l£KS!*Sf§L 2 2(4^2^)31 

wast. 2 3(±s a B B m 24(4. %\<mmm.<m 
sap £ s& 2 commmm^mmmz^m-t 4 m iz&m § ti 

his- /WSj^rT. #RM«*11 1(4. 3B|!amR5fc 
^Jl7 A 1 0 i: ft «SlWfcSBBM-ftfcy>tcK(t6*i 
4 . ^fc . »4^b b bI%*^°^1' ft^-T4 4 3 £ 2 tfe 
ofiBteRe^Kft 6*l4 H 6 T(4«i& § tiX 0 0^ 

[00 37 ] H6^$tl4«it(CfcViT(4. 
M5tAKM»f*l 1 fc*«SRWfcd««H-6fcfttc, tfi 
l!6m< k t 1 -POBHPg|52:iS(t4 . 

WWK5*»6» AMMWill lfc4V'#«7l/-Al 
0 2rgTi?"5yK^f¥k§a4„ LWoT, ys-.y?^ 

EMisanf-riifc^TSi. 06 

lcd jftfiswmt-r* ^ t * 4 . 
[0038] mmm3 . ore. *^0H^M B B a «^^a 

[ 0 0 3 9 ] 07(4. *^<^j&eq^a%tfce*3 

0T"S>4. 08(4. 07COr^x^^''7hy 

( a ) immt^^m^Tjk^mmmmx'h o . 08 

(b) (408 (a) ^A-AUBfliSlHHEJ-C**. 07 

fciv08(cfc^T. 0ifc4t>qi2 tm— commm 

tflF-f-ftffl^T^-To Sfefc, 1 3(4. I6SK6 (08 

(b) (zimtotitzmuux'foh* 0 

8 (c(4 . jg j22S^33<D 3 V -xSftWB* ZKh^ft 
**^tLT^5. 5rl3. 08 (a) t^^tL4fl:©V x 
(4. V-XJWHWB^fcUT»lSS*i^B«WIII5 

(cBff5gcofl:ev x 3&*aiiircs 4 £ t ft^ l . mev 
x (4. v-mmmm^^zm^ixhmi^ 

^E|3CT'^S*L4^riBlt(4. fS B 3 a*^^vl'ftMm-r4 
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[0040] 07tj±t^H8t*s<is«j:at. a^* 

S 6 y -**MMHWffF & 5 ffi ?Mz h ffM § 
Sidt. SHH»Wli5{±MPg|Il 3fc*JVvcv-.xE 
oM^Wb^fz t iffH^-^X'yf y ^ffit ±0X7 
[004 1] H)SfeM3£J:;iXf2\ *SS8fc£®!IHrai5 

[0042] HS6M4 . osrt, ^Bg^^iSKH 

[oo43]09{i ^mcom&ik^&mcDmi)m4 

HW*li7?f <f 7""7 h U ^X*ScD-^JSr7Kt-lIBJ! 
0-C&&,, 01 0(3, H9<5DT?^ /vi 'J:7.XfflK 

fcitflll OfcrtJivc, 01 tii.lf®2 |sl — - coflWti: 
RtW^£ffl^T^\ 09fcJ:t/01 01C& 

b«±^rt»jSS*l.Sfff2c0i«ffiWM. 6ali Sfl 
C05SBH»«15 a±CM§ilS$l«I, 6 b 

[0 044] mt«4fctJl^Ttt» HMf?*J2 kra«(c, 

i ^stm i nmrnmnm 5 a ( 0 9 tia 

iSSitti-^vi) **t£tt MffiM 1 1 

, T-^WM®(V±%tzm 2 «3SBJBrai 5 b & 

[0045] H9*i«fcT/Ell Ofc^SfLSffiiiKiiVvc 

ti , 2 histoids ( m 1 coasfusMEre 5 a a j urn 
2 ojSB^»*M 5 b ) fcisyt* rtwi mm\ 1 ts 

[0046] tfz, 0^§*m^rv^\ mmitm 

«fc. tiiill 1 (I3#JS) frBKtTfcJ:^. & 

&EFJg3$il lfeJ:y'il7l/-i.l0 (03# 
IB) ZUX V Y^h-fZ. t § . Lfctfo 

mste-Mmzmtk u emi fcaaw* <r t ts * . * 



iOfeS. E M I H*0>fc»(C L C D^«Jt**«St{ttS 
[0047] 

=5r < . m% izmmmz wars 1 ^*t-# 5 . 
[0ffi«ffim^i^] 

[01] xmicorngk^mwcommm 1 t^fcir 

[02] 0 1 «77f -( 7'7 i u ;xit« 3 t,f-^ 

[03 ] *%Hj^ B B B i%*^a«iijfefij icw*si 

[ 04 ] *^wffiB H 9«*gB«HSIW 2 fc: r 

[06] ^9tmcr>m^em^mcr>mmm 2 tc*»s&»*>*» 

^•ri^lMT^S. 06fcfcV^, 04&J:tX05 kR 
— cOtSBf (4 H t ^ ffl ^X jfrt . 
[07] ^^BH^^ft^SS^Hifi^J 3 CW*57 

[08] M7&T7T<y'^hV7xmLno%ffim2m 

[09] *%B3coM B 3 B *^a«HMCT4 K**i)ir 

[010] I9«7?f -f /7b 'J^X^Wofe-r- 

[011] m*<t)t^ -f i- y v h y 9 xmwico— 
•tmwmx~$>&» 

1 tfy^MM 

2 a y— XffiS 

2 b hsa*i 

2 c C s IBIS 

3 a y-X^il^JTF 

3 b y-MWWRifff 

3 c c s tmmm? 

4 x-^°Kf!g|5 

5 jiBJ^mK 

9 
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[02] 

5 mwmmm e mtsm 





wwww 













?a 1 Xy^mfc 2a 



[H33 

10 A 

11 22 23 



2M 
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